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DGF/VC/46D Sth February, 1966

T.T.Co.(of C,.B.& 1.)PROGRAMNIE

Bioassay studies by long-term skin painting of
I.C.r./S.P.F. mice. In progress at liuntingdon Research
Centre. Started August 196S.

Under test:

Condensates from EMBASSY cigarette rods fitted with:

(a) Acetate filters

(b) Dual filters - 10 mm. Myria (T section)/
5 mm. Acetate (M section)

(c) Dual filters - 10 mm. @tyria * 91 PEI
(T section

)
/ Smm, Acetate

(tisection)

(d) Dual filters - as (c), but smoked into the
filter

i.,r.co.are also testing:

(e) Condensate from EMBASSY rods to whicii PEI has
been added at the rate of 0.1 mg./cigarette.
This is to assess the possible effects of PEI
transfer to the smoke.

It is understood that, for each experiment, groups
of 250 mice are being painted with doses of 25, SO or 100 mg.
condensate.

B-A.T. - BATTELLE PROGRAMi%4E

Ln
Ciliary Inhibition Tests under Project CONQUEROR - CN

prefixed with C. Skin painting tests (short- or long-term)
CDunder Project JANUS - prefixed with J. co

cc
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Proiect CONOUEROQ

Test CAI: gieasurement of ciliastatic activity of
cigarette smi@ke using clam gill preparations, based on
ttietest devised by Celanese Corporation of America.
Clam gill tissue is exposed to successive ptiffs (20 ml.)
of cigarette smoke and the ciliary beat frequency is
measured stroboscopically in the inter puff period.
Results expressed as the percentage inhibition of ciliary
beat on a puff-by-puff basis and plotted graphically.
A,re,lunder ctirve measurod (P) and used as one measure-of
cilinstatic activity.

Ten tissue preparations tested per samplo and
results expressed as a graph of number of preparations
killed against nuinber of puffs taken. A second measure
of ciliastatic activity is the number of puffs (T) which
would ](illall tissue samples, i.e., 100t ciliastatic
activity.

A third measure is the relative dose effect
(ED50), expressed as the ratio of the number of puffs
'from a sample required to kill Sol of the preparations
to the corresponding number from the control cigaretto.

An activity rating (BZAI Howertungsziffer)
can be calculated.

BZ p + S.EDS() + TAl n 'S

3

Test CA2: Measurement of the inhibition of particle
transport using preparations of the rabbit trachea in vitro,
based on the technique published by Kensler and Battista.
Rabbit trachea preparations are exposed to successive
puffs (25 ml.) of cigarette smoke'and the particle transport
rate measured in the inter puff period. Results expressed
as percentap,,edecrease in rate as a function of numbers
of puffs and plotted graphically. Area under curve (P)
neasured.

Ten preparatio s tested per sample and the other
two measiires (T and EDSOY derived.

Activity Rating BZA2 calculated as above.

Results from'Tests CAl and CAZ are then combined
for each cigaretto sample.

co
C7%
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+ BZ
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2

The lower the value of BZ. the more toxic is
the smoke sample.

Test CB: Goblet cell proliferation in rat lung.

Rats are exposed in a chai-iberto the smoke from
a selected cigarette sample over a period of tieoks,itith
a dail-eexposure of up to 8-10 cigar+cttes@ An equal
number of control-animals are exposed to air only - dummy
smoking. Animals ,tre reninved at

'
intervals from both

the control and experimental groups, sacrificed and
sections of trachea and bronchi made and stained with
Alcion/PAS to reveal mucous-secret ing (goblet) cells.
T)icnunber of ilobletcells per high power field are
counted Up to 70 high power fields per specimen are
examined and the results averaged.

The technique is not proving easy and we await
a report from Battelle before deciding whotliorit is
wortlipursuing further.

Proiect JANUS

Tests TAl and JA2: These are based on the Harrogate
Short Term flyperplasia test (see T.R.C. programme, item 2.2).

Under test JAl, four cigarette samples are examined
per month. For each sample, a group.of 48 mice is taken
and six are sacrificed at the start of the experiment to
act as controls. The remainder are painted daily with
doses of 100 mg. fresh smoke condensate for three or five
days, and after each painting a group of six mice, chosen
at random, is: sacrificed. Thus the schedule is:-

Day 1 Sacrifice 6 mice. Paint 42 mice.
Day 2 Sacrifice 6 mice. Paint 36 mice.
Day 3 Sacrifice 6 mice. Paint 30 mice.
Day 4 Sacrifice 6 mice. (Paint 24 mice.).
Day 5 Sacrifice 6 mice. (Paint 18 mice.)
Day 6 Sacrifice 6 mice.
Day 7 Sacrifice 6 mice.
Day 8 Sacrifice 6 mice,

Total 48 mice
C:)

Tissue is taken from the painted area of the
sacrificed mice, fixed, mounted and stained (haematoxylin-
eosin). The thi,-.knossof the epithelium is measured at

C:Dseveral points and the thickness plotted graphically against CC>
time in days.

BATCO document forProvinceofBritishColumbia5 November 1999

BATCO 00089841



4

WlieTCAS in tlieory Test JAI was to be devoted to
t)ieroutine examination of cigarette sampleso Test JA2
was to have been a research investigation into the
methodology of the hyperplasia test in order to optimise
the procedure. In fact, the results at Battelle have
differed from what was understood to be the results from
liarrop.atein several important directions.

(a) liyperplasia does not reach a maximum on the
day following the last painting.

(b) Thickening does not occur logarithmically.

(c) Extensive necrosis is observed with fresh
smoke condensate.

Consequently, both Tests JAI and JA2 have latterly
been devoted to an examination of methodology in order to
attempt to reproduce the results understood to have been
obtained at liarropate,,and it appears clear that thehair
cycle of the mouse is a factor to be considered.

Test JB: Long*Term skin painting,

Facilities for carrking.otit long-term skin
painting tests are being esta lished at Battelle. It is
planned to test a total of 10 samples of smoke condensate.
Each test will be carried out on a total number of 750
S.P.F. mice derived from the I.C.I. strain, split into
three groups of 250 mice each on one of three dose levels
or subdivided in some other way, e.go, two equal groups
tested with different condensates at one dose level.
The aim will be to use a sufficiently large number of
animals to permit detections of a difference in specific
carcinogenicity of, say, 25-SOS,,'Withreliable statistical
accuracy..

A group of 250 mice as controls - 12S untreated
and 12S painted with solvent only - will be added to the
first experiment -and further groups may be needed later
in the series of tests in order to check the base line.

Tests will be started at three-monthly intervals.
Each time a batch of mice is received, a further group
(50 or 100 mice) will be treated with doses of standard
carcinogens (benzpyrene, dibenzanthracene) in order to
calibrate their response and,to ensure that there has been
no large change in susceptibility.

In the first instance, mice will be painted with
solutions of freshly assayed (24-hour*old) smoke condensate.

CZ)Later, it may be possible to use Itinstant"condensate.
(-.nProvision has been made, therefore, for all condensate CP\

CZ)
co
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production to be made at Battelle.

Originally, it had been planned to start long
term skin painting studies under Tost JB on April 4th 1966,
but there have been delays in the construction of the
buildings, which will entail some postponement of the
start.

C7N

co
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III!VJP/46D Fit-hF(-;b--u-:,.r-y.

T.il.C.

OF ?-,CUSI:S'@IllCA:,CII'OGI@-@ILGISOil i'TOI!-VOT..ILTILTSI."U,(EGoilDE-:ISATL

C.L-,U.K. CIGAr-,ETTL--->

1.1. Test@nt? Tl Cirr!ir@-tter.-' (CoinpositoFlita-mmed Bland). Started 1.5.63.

1.1.1. 24 hour old condensate at 25,, 50 and 100ng. ttiree times a

x.t--ckwith 660 mice par dose.

Total tlice- l9t3O.

1.1.2. Crc-=cnth old condan--e@,,.2;doses,, frequency and numbers of

r-iccas in 1.1.1.

1.1.@. ilcutral Frac.',ioaat doces equivalent to 25,, 50 and 100mg

of non-volatile whole s,-,okecondensate (= approx. 10,,20

aad 4.0mg neutralfraction).

Total rdee - 1980.

1.1.4. I-loutralFraction (large dose) -'started 8.11.63.

Doses of 200 and 300 inG of neutral fraction used.

Total r-ice- 200.

1.1.5. Neutral Fraction and Ilydroo3.rbonFractions - started 9.12.63.

IJoutral - 100 mg - 100 rdee.

Ilydrocarbon Fract,-:,-on- 133 r-g- 100 mice. See Fig. 1.

Tilin@is
Neutral Fractio*Ydro=bous - 133 vg - 100 mice.

Reco=bined - 67 mG - 100 rice.

1.2. Testinry 'j-aterSoltible and Insoluble Fr--ctions of Cityarette Smol-,e

Con0@ons,-tte froi-@ T
I

Cifr,--rettes (E@-perir-entstarted 18.11.63)

1.2.1. Ethc!rextract of viatersoluble fraction (Fraction E) - 100 =ice.

1.2.2. Nater insoluble fraction - 100 mice.

1.2-3. ric-combin--d1.2.1, and 1.2.2. 100 mice.
ol

o@:
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1.3. "cc-.trf cot';Tinr,-,--I

artc@-i-to st ed ".11.-3)

1 3.1.'l-4, 3:1, a@.oue and vith 2-5, 5-0 and

10 r.,-of aico'.inratL&,;ar-ato.

3:4 E@arLzpyrcn3coacontratioa - C-.3ml of a

0-0063,'1colu'k%@*Lonin acetone,/301'Uwater.

,0 r,.ic--por t@,c;*b.

Total rlc,@:- (-,00.

1.3.2. ati or.to :Tc-, -7*.r-,cti-o.,i (c=pcri-,a-,ntstartad 17.2.65)

Frac:Uoa T=L,.a@&-icacid ICO iw, - 100 mice.

1.3-4".2. -5 Lz nicotia--@

100 r@g - 100 mice.

1.3.2. 5-0 mz; nicotine taecarate -

100 rg - 100 mice.

1.3.2.4. + 1090 n.-nicotine tartarate -

100 ng - 100 race.

1.3-3. to B-tarLoeci17.2.65)

1.3.3.1. ]lidrocarboa frac'4!on + Tartaric acid - 100 cZ 100 mice.

l*3o3*2o 2-5 'IicotineTart--=to

100 lag- 100 rico.

1..-).3.3. + 5-0 riaI-licotineTart=to -

100 mg - 100 ace.

1.3-3.4. + 10.0 iazIdeutiae 'Laeoarate-

100 100 mico.

1.4. Tes-tiii-T

Th' T
4

OiCarc'vto is 'too'ko;ieT
1-

Ci
-
arot't-.a.,but is of lat----

r,anizfactia-c. Tli@@inprovad fract@aorL-.tioiiocli3r-cis sho,,;.,nscpax--tcly
CD

ou Fir,-urc2. and fi--:3bjan ap,-L)liodto condensate frou L-otliT and T Lri
4

cisarcttca. C=>
co
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T, CiF-,aretto start@.,d5.8-64)

1.4-1. T ci@-are-ute- 2raction D - etlierinsoluble,water soluble

fraction - 160 mg - 1+00mice.

1.4.2. Fractio-,iE - etliersoluble,water soluble

-fraction- 160 rag- 390 mice,

1.1+.3. Fraction F - =ethanol fraction -

160 me - 390 mice.-

1.4.4. Fraction G - cyclohexanefraction -

160 mg - 390 mice.

1.4-5. Fractions D, 1,;,F & G reco=bined -

40 rag- 390 mice.

T, Cigarette (experirientstarted2,-11.64)

1.4.6. T
4

cigarette - non-,.rolatilewhole smoke condensate -

100 me - 240 mice.

1.4.7. 24 hour coiidcn:3atefrom T. cigarette
4

25 =a - 234 mice

50 mg - 234 Eice

100 m+- - 234 nice

T CigaretteFractionation(experimentstarted10.2.65)

1.4.8. T
4
cig4rette Fr@actionB (watersoluble)- 100 mg - 300 mice.

1.1+.g. FractionC (waterinsoluble)- 100mg- 300rjee.

1.4.10. 91 It Recombiaed B + C - 100 mg - 300 mice.

1.4-11. Fraction D. + B + C - 100 mg - 300 nice.

(experiment1.4.11. started3.5.65).

1.5. Testina of Different Cip,-arettes

1.5-1. T
5
cigarette- Low tar/norml nicotine (I.T.Co.blend).

2-4hour old condeir-@ateat 25,,50 and 100 me doses;

each dose u3in- 234 nice.

(L-cparii@.entst--rted2.11.64.)

co
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1,5.2. T
12 -

tobacco trL-att.;dwith coppcr nitrate - JCO ing- 100.
mice.

1.5.3. Til -
it it coopcr Fotassiu--Ealate - 100 mg - 100 mice.

1.5-4. T
7 -

to rilic acid - 100 rig- 100 mice.

1.5.5. Tio -
n potassiluanitrate - 100 mg - 100 mice.

1.5.6. T
3 -

11 potassium malate - 100 mg - 100 nice.

1.5.7. T
9

- hydrogen malzlto -

100 me - 100 mice.

(L-.Dcriments1.5.2. - 1.5.7. started 3.5.65.)

1.5.8. T
6

25 mg --100 nice.

1.5.9. T
6

Co.,itroltobacco for T
7-13

50 mg - 100 mice.

1.5-10 T6
100 mZ - 100 mice.

1.5-11 T
13

25 ng - 100 nice.

Tob--cco ',,roated

1.5.12 T
13

Eo'uazsiur, C=bonat3
50 r-9 - 100 mice.

1.5.13 T
13 J

100 mg - 100 mice.

(L-,tpcri,-ionts1.5-8. - 1.5.13. otarted 26.5.65.)

1.6. Acl-!,oc. a-.r)z!z".n3r.'Us

1.6.1. T ai,,arettes- non-volatile whole smoke condensate -
4

100 mg - 150 mice.

1.6.2. T
4

eigarettz + cellulose acetate filter - 75 mG - 150 nice.

1.6..3. As in 1.6.2. with polyethylene glycol on the filter -

75 mg - 100 nice.

1.6.4. T
4

cigarette + VPA Charcoal filter (Cigarette Components) -

75 mg - 150 mice.

1.6.5. Comparison of non-volati-le whole =oko condensate from German

homogenised tobacco and Gexm= ciparettes.

Folie B - 75 mg - 100 mice.

Bler,dB - 75 mg - 100 mice.

1.7. .-D..-nerinen'LlsAbout to Start

1.7.1. Composite Cigar at 3 dose levels,
12-5, 25 and c

1.7.2. Cigar Tobacco in Cigarette Form (T4 specific@,-tioa)@50 mo-.
C7

1.7.3. T
4

Cigaretto3.as control. c

total nurber of L---ice- around 1000.
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1.7.1+. T Frac-Lio,.,i11at 74.0rdco.

Tlicrch--:; 'L--,czi--c-"c L-i tliz@frcquc.-Icy of dosl-i- urcd

in 1--li:: --2:--c,,,dyun(7,@!ri:ay of tho

elfcc'60s of d-iffcrzi-.tfrclu@:rcies L,3zbaca bzilt :Lito 1.7.1. to

1.7.3., wid tri2-lco!-L*U-ina,--to b@.-a Inr'uof a-Llfuture c.-.pciri",ntsuntil coi:iulctcd.

i'L-1is also iiii@-cadcclto c)r@il--inei,as soon as poszible..r-i6arattcamde

f.,-or- air-c=cd fenicii-bcaand cricntal tobaccos. It is also hopod

to c=zj-aL- to -iihiclilave b:3caatt:xchl@drJlt,-,rsccntainiap,,F.EOID

1.8. T.R.C.

1.3.1. Col-ip=i--ono.C and air-curalltobacco (-2 and T
3

Si@@i,iFain-Lini,t,,@c;t:jc:-r@.;dout L-.fDr. r.J.C. l@o-,at the

Ir,ztit,ztaof Car-ucr laboratories at Poll=,d 1.'ood.

1.3.1.1. 3 G=urz; of 400 LT!c'opaiatedwith th3 old

noii--.rol-it:,.l,,.jholo coi-Ldons3,tofror- the

fluc-c,.i--::;dci-:Lrettes(T2)and taa air-cu--cd

ci-=. o.'LO-@es(T Doses were 60 rg eivcn

3 ti=c@-pz.'rw--CL.

1 1.2. 3 zi@ou.r,:sof 100 via-- for co-=cenoge@idaity

vith

dir_c-L-'-.ylbcn---thr-@c=o+ T2 condcnsato

-i-T
3

a:Low

i.'-J.2* C,-,mparisono.&'th4 r-cn-qolatile-rrholew-oke coiidensxtefrom

T, and U*3.A. non-filtcrod Fdng Sizo cigarettes. Th,--

exporii:c@ii'uis bclzg carried out by Dr. Z. 1.@j@erin LTarYork.

1.8.3. Comparison of ei-arottc:ir--idofrc,-afluc--cured.,cigar and

Burley (yet to be done)tobaccos. This uorlzis bein,,,

car:r-icdou'uby ITofuoc;orR*Do Pasc;cyat tl,.oCho3ter Beatty

Roz3carcli Lriotitutc.

Coi:p2ri---onof tl-,c:;T);:cificcarc:LnoGe.-doactivity of r-o,,i-volatile

cc,-ic:=:3:i'uofror.T uitlia--idtritl,-ot?@'u21130. TI-listiorl,4 cc

is bein@ czr---;-adout at t.@ePurti:,-,7donRese=c-@ Centre.
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2. DT.Vr.,.T,Opll,?'@,TT07 OT;I'-.'-)

2.1. A sr-o@'cin-r.-,achin@@1,-asboo-rirroducod r-tthe Batl"ella Institute, Frazilffurt,

@ihicht-rillproduce condensate around 30 seconds old. This r@-achineis

nud b--in-.evaluated at FarroC,-te.

2.2. IT-m@3di!tteRLr@n-)n@-eOf i-'.OU'70S'7izl 'M COr,:In.,i-.-Ite

in tlilistost, condensate is paint--,don th--bac'cof a Louse every 24 hours.

A total numb-,rof 3 paintings per r-ouseare done, and a n=ber of nice

a--L-s-icrificedafter evcr7 paintin,,-. A specimen of skin is then rcnioved

and the incrcase in tl-iielmossmeasured. It was hol>@-dthat this test

would be useful as a ser-acnint,nrocodure for tjialong ter= skin Painting

experim--nts.

2.3. Tests Deoi-ned to ri-ceucaFnijorroid Carcinom

Iiijec'ui_oiiof Condens,2te(Bladil@clocL@).

CQnde.,i,,-!-,taplu!)vohicio 100 ratz.

2.3-1.2. Bon?,pyroneplus vehicle 100 rats.

2.3.1-3. Ve-'acleonly 100 rats.

2.3.1.4. Control 100 rats.

AnirL,-,-lsirillbe sacrificedseriallyat 3-monthly

intarvals.

2.3.2. j@cpori-.iantsto fin-I Tccb-,iiqaes

2.3.2.1. Intratrachealinjection- discontinued.

2.3.2.2. Intrapleuralinjection - discontinued.

2.3.3. Ptilp-on-tr-yInst.,tll-.ttionof Condciis-ite-(Shabad)

2.3.3.1. Co.,idmi--ate.(3doses)plus carbon - 300 S.P.F.rats.

2.3.3.2. Den4,Dyr_-"ieplus carbon - 100 S.P.F.rats.

2.3-3.3. Carbononly - 100 S.P.F.rats.

2.3.3.4. Cutitrol - 100 S.F.F. rats.

Anir,alsi-rillbe sacrificedat the rate of appro%-imatel.

10/inonthin each test. co@
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2.4.

lior!,:i---tui,@l-er aju-1-Lrrc@ate in c@r. to rcprcduce and uzo the

of involving foe-'Ualtl-ssue.

2.5. I-,lj'i-ilatioii.Tc--tsto '-@'rocliicaCtrcinaila

2*5.1* otandard lung carcinogens ap,p3led as an aerosol.

2.5.2. Lil,,zl-:Lation.ofsnoke by mico.

1.:iV,@cli,-,-iberGcr'Ucclluiqu--using intirnittent

(dircontinaed).

2.5.2.2.' IL,-i-eisTec!L-dq7@e. Two smoking runs per day or'

t@--i-iliarwcuk using liarxis-'kypeirilrilatioilcharbpr

@id O.P.F. C57 10!ack Bdee. I-Aicew-ill be saci@ificed

in groups of 20 at monthly intervals.

600iiliceraquired for the experiment,

2.5.2.3. 1'uxther explorato-.-yexperirients.

Tnh-13tion of smOLe and carbon at!rosol primer.

(b) Use of nice previously infected i-rith

influe-izavirus.

(e) rc-velonzic-ntof smoke --rln,illistrat:Loarach:Lne.

2.6. Cther Bio-assa:@7Tests

Tests of smoke on lung clearance function such as cilia and mucous flou.

2.6.1* GolObazer technique with kittens - discontinued.

2.6*2. Dalh-am ir- rivo technique - discontinued.

2.6.3. T!ivit.-oi-yorl-irith fresh w-ater&1-1". Tne method was

established at tha ]Iuntingdoa Research Centre and is now

being transferred to Ilarrog4te.

2.6.1+. Tests involvirig the measureif'ontof ciliaz7 heat frequcncy usinr-

r.armlian tissue froirithe rabbit. A test has boen developed

by the Pliar@-acologymdt and is now being tr-@nsferreclto the c::)

bio-zsoay section for routine use.
c7N

CZ)
CC)

@Ic
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3. T.R.C.1-!C!:,-,rF',Tc,IT- C.--j7..:.TDETlir, C- -1,Tr,LA-rCriATC)RI-3

3.1. The testinr- c-L T2 and T eiG,--rc-btccby the Ir.:T)@,rialCaac--r Fu,@id.
3

and T ci,-,arettes, theDr. Ea--risis cxpo 4,n-ricc to the oicko of T2
3

b@,-ei)proviouslyi,-Lfcatc--lx-yi'thinfluenza viras.

.ro,,=groupr,of irdccare bcin- tr2ated as follo-67s:-

(a) Viruc;infection

(b) Virus infec-6',ioafollo,.icdby daily exposure to aerosol of

3:1, ben7.nvren-@.

an in.c(e)Virusinfcotionf br daily to T d T sole.2 3

(d) Vi--usirfcctior, by da-;Iyc-.-.por,-aroto ELaroc;olof benzpyrelie

and T2 and T
3 S:201cc!.

3.2. I'loveloFmuittof Tnh--11-.lt:lonTecl,-niqaesALLOBattelle.

3.3. FeasibilitySti,-dyon theAbil-ityof Primtet;toSmoL-eand Inhal-e.
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